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I"— (57) Abstract: An evaluating apparatus including a digital filter, which filters signal in accordance with a tap coefficient of the digital 
J^J filter. The evaluating apparatus further includes detecting means for detecting, based on the filtered signal, an index for evaluating 
q tne quality of the signal; and control means for controlling the tap coefficient of the digital filter within a predetermined range such 
that the values of detected indexes include an optimum value of the index. 
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ttigi i o 5 1. mm®m%mm io6i, m/ni«^i i o i t*m?iz> t 

%mm±mzk&i i o 3t®m£*iM!;:, s&snfc/^tsiftsftfca^ 
fc^xtoss©a*wB2s (a_Am) a^^nfc/^iSRsn&^ofc^ 

Z£<D£<D¥-i% (w_Am) £fcg^*t\ (a_Am) / (jti Am) &Bt# 

T£. g/hfi^Sgl 10 7H (a__Am) / (/t_Am) 0fc*ffift*UJ£T 
5. (a__Am) / U_Am) fcL 

it«^b7^;i/^©jg^^4, LMS& (Least Me an 

Squared) LMSStt, m&mmfc7<{ )V9®litf3bE&Wt 

OPHSCg^HT, 7^J^«|$5|ft§. LMS&f4, T^UXA^ 

*^jt4, ±g3&iitcffi*T&£tt&fe<zn?2&D* tW7y;^07^ ;i/ 
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10 i$sn5. 
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(5£2) 
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6 + 2(i + r) + r 3 +^ 
r r 2 
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(S3) 



6 + 2(i + r) + r 2 +4 

5 MoT, mW,ni2y7<D?y7ffi&k 0 t, mtiR29y7<Dfiy7&m 
0. 2 l^r^O. 2 7T-«fc^, 

is 

m 1 ti, #S8f3©&6fi®JMS 1 tefcfr*|f£Sffi 10 0 ®#I^S^*ri2lt , »5. 
02 tt, M^RLL (1, 7) , PR (1, 2, 2, 1) 

20 03 te, tf * tf«§§ 1 1 0 0Tf£5. 

04 ft, DMSAM&fctl&l 1 l«^£^rSm£5, 

0 5«, F I R74Jl^l 0 8 ©f8/&£^-rHT'&5o 

0 6 S3:, FIR7>fM10 8 (0 z ¥Bi±«!)7-f ;^^S^tET»5. 

25 

B8», F I R7^^1 0 80«»ft#ttSjR-rHlf**. 
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09&, *%w<D%n<Dm&2<Dn£mw2 o o^mm^rmr^. 

m 1 CH4, FIR7^M901 ©iHritftiKtHT?**. 

01 114, ^©IIM^aHfHliSit4OO0«fi!Eew-tHTftS. 

(MOM 1 ) 

m 1 a, *%bjj©»(dm i fcs W5ff£gs i o o (Dffif&z*?. n^m 

Ml 0 0&4, ytTJXZ 1 0 1 £#AT*tlfcHlj£3nW5. 

S£gBl 0 0f4, yt^jz? 1 0 lT!EWL&E**ftfc4*MHl,Ttta-r«> 
P I N^-f 102t, 4»S!lbTftttJ$nftSSaKS!llffT*^Ur>7 f 
1 0 3t, A»;h*7flil(8:l 0 kHz ©/vf /U7^M 1 0 4t, Ayht 
7fl»ft3 0MHzO/^7-7n-/U7^;^ 1 0 5 Mil 50t 

«il 5 0t4, 77 v n^f-^0®fg^f|g-r'5^^>7>yi 0 6 

£\Z£rJ^T, DMSAMOfiftttffl-rSDMSAMttfflffil 1 U, DMSA 
MCOffi^DMS AM©^jgM£^tM;3K:, ¥&&&6nfct£ia?n?F I R7^ 
1 o 8 0^^y«^»-r^#^|^i i 2 £§3tr c 
#J;U4, DMSAMWl 1 ltt, ttftOW£/^0^h'Jy^36fca6^ 
«IWll2it DMS AMOflttfg^tefcfcJ; 
^fc, FIR7^J^10 8Oil:Wt5 
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(1. 7) SEWfcflIK H£0fc2&fcfePR (1. 2, 2, 1) \zmttZ>?R 

i o i TEM-u&Efiftteau p i N^-r^- f i o 2 Ti&a^ns, 

15 1 0 8MI1 «£fts„ 

pllio9H #ft$nrcf^^;n^©-b*D^ n^^^fflbi, 

02t& MfRLL (1, 7) , PR (1, 2, 2, 1) O^ttW 

20 

Sn (a, b, c) tt, n#@0Xf- h&SU §|&a, 3lftb*At^lft 

25 h 3 fct tf®#g§ 1 1 o 

K^bftt-^Sl 1 Ott, ^>^hyy^ttff»2 0 It, ACS7D-^ 
6 
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(Add Compare Select^n^) 2 0 2 t, AX^ h U y£ 
2 0 3<h, /^*U2 0 4ife^tr. 

77>5vtHJy*ffrJHB2 0 1tt, sUKfeT, ^>Wh'>^SS 
5 fflfS. 
(5*4) 

BM k (j) = (y k -I j) 2 

10 (p£5) 

PM k (S0) =min[PM w CS0) + BM k (0) , P^, (S5) + BM k (l)] 

PM t _, (SO) I BM k (0) ^PM W (S5) + BM k (l) : PSS0='l' 

PM k _, (SO) + BM k (0) < PM k .,(S5) + BM k (l) : PSSO="0 J 

15 PM t (Sl) =min[PM M (S0) + BM k (l) , PM k .,(S5) + BM k (2)] 

PM W (SQ) + BM k (l) ^ PM k _ t (S5) + BM k (2) : PSSl='l' 
PM k _, (SO) + BM k (l) < PM W (S5) + BM k (2) : PSS1='0> 

PM k (S2) =PM k .,(Sl) I BM k (3) 

20 

PM k (S3) =Diin[PM k .,(S3) + BM k (6) , PM k _,(S2) + BM k (5)] 

PM M (S3) + BM k (6) ^ PM k _,(S2) + BM k (5) : PSS2='1» 

PM W (S3) I BM k (6) <PM k _,(S2) + BM k (5) : PSS2='0' 

25 PM k (S4) =iin[PM k .,(S3) + BM k (5) , PM k .,(S2) + BM k (4)] 

PM M (S3) + BM k (5) ^ PM k .,(S2) + BM k (4) : PSS3=M ' 
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PM k -,(S3) + BM t (5) < PM k _ t (S2) + BM k (4) : PSS3='0' 
PM k (S5) =PM M (S4) + BMJ3) 
5 ACS^D>^2 0 2 ICfcoTSftSttfe/'ttPSS 0-PSS 3(5iCS^ 

it* mx/^thTumznz, 

H4& DMSAMWl 1 10D*$j££^*r, 
10 ^nfefl^y , &-£M«ir£«^4 0 1 fc, "J y HCT^ft/ht 

Sn^->S^tfJl-5A^->^ffigg4 0 3 * h U 5r*8ttfH«4 0 2 fc£ 

vTtkmznft* h u y PMMMzwm-rzmmnm 0 4t, * h u v if 

20 'Jy^Ji) ^hUy^36©»ttSffffi-r*;:i:fe:J:^T, DMSAM^ 

^sssuoiiiE©^® i ©??£igB i o o ©ttwjR-m, u y 

(St 6) 

25 ■ Pat Lernl:"0,l,l,X, 0,0,0," X don' t care 
State transition (PA, PB) 

8 
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= (S. 4 [SZ]-*S. J [S4]-»S. I tS5]->S. 1 [S0]-S,[SO], S. i [S2]-»S. a [S3]^S. i [S4]^S.,[S5]-S () [S0] ) 

• Pat lern2:"l,l,l,X, 0,0,0," X don' t care 
State transition (PA, PB) 

= (S_ 4 [S3] ^S. 3 [S4] ^S. : [S5] [SO] ^S 0 [SO] , S_ 4 [S3] -S., [S3] -S., [S4] -S., [S5] ^S 0 [SO] ) 
5 ■Paltern3:"0,l,l,X,0,0,l," X don' t care 

State transition (PA, PB) 

= (S., [S2] ^S_ 3 [S4] ->S.,[S5] ^S., [SO] -^S 0 [SI], S_< [S2]^S., [S3] -»S_, [S4] ^S_, [S5] -*S 0 [SI] ) 
•Pattern4:"l,l,l,X,0,0,l," X don' t care 
State transition (PA, PB) 
10 = (S. ( [S3]-S_ 3 [S4]-+S_ 3 [S5]^S_,[S0J-+S 4 [S1] fS 3] -*S_ 3 [S3] ^S. ? [S4] ^S., [S5] [S 1 ] ) 

• Pal tern5:" 0,0,0.x, 1,1,0," X don't care 
State transition (PA, PB) 

= (S., [SO] -+S. 3 [SO] ->S„ 2 [SI] -*S., [S2] -*S 0 [S4] , S., [SO] -S_ 3 [SI] ^S., [S2] ^S_, [S3] ->S, [S4] ) 

• Fattern6:"l,0, 0,X, 1, 1,0," X don' t care 
15 State transition (PA, PB) 

=(S., [S5]-*S_ 3 [S0]^S. 3 [SIJ— S_, [S2]-S, [S4] , S^[S5] -S., [SI] ^S. 2 [S2] -S., [S3] -*S, [S4] ) 
•Pattern7:"Q,0,0,X, 1,1.1," X don' t care 
State transition (PA, PB) 

= (S H [SO] -*S. 3 [SO] -S., [S 1]-S_, [S2] -+S„ [S3] , S., [SO] -S_, [SI] -S_, [S2] -*S_, [S3] ^S 0 [S3] ) 
20 - Patterns:" 1, 0.O.X. 1, 1,1," X don' t care 

State transition (PA, PB) 

= ft., [S 5] -+S_ 3 [SO] -S., [S 1] -S., [S2] ^S„ [S3] , S_< [S5] -S_ 3 [SI] -S_ 3 [S2] -+S., [S3] -*S 0 [S 3] ) 

ih4£#eilt, DMSAM^ttiggi 1 1 omw*mmrz>« 
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* h y y ^n^ttm4 o 2 ^ffi^nfcA^->ti«^^T, y y H 
ra#fc*fc&*/^->0a&ra®* h y 7 ^ t^aR/**®* h y ? # t 

5 «T3, 

* h y ? #3Sttffi»4 o 2 a, i^/u©^ h y y $ t»uo^ h y y 

& t<D* h y y S AMV^7 tCfeTimtS. 
<5£7) 

DSAMV -f^-IB,) - f(y t ~^)V = 0) 

g fto ft) 



CCT, (y,-IA,) fl /UA^Wh'J^^^U (y r I 
B t ) tt, AXBO^WhU'^^t. 
/UAoa-^ y y bm.MtrtXB<D3-~-2V y MESHtODUtt, ^8 fife 

<5£8) 

0 *HJy£^&EttS§4 0 2®tfJ;& (DSAMV) i^/Jx 

Gt9) 



f = jJLM 



10 



WO 2005/031743 



PCT/JP2004/014711 



3 (5£9#ffi) . 

04§#flgl,T, DMSAM#ffl§gl 1 1©®J#£ML£. 
DMSAM©iH, F I R7^;i/^©«CD«^^<^^^c feT, F 
I R 7 -f # L M S 7)V =f U X A fcft 5 jlJ&M 7 4 M Xtm £ tlT ^ 3 » 

^mommomm i ©B£g® 1 o o iz ^nwr, fir7^mio8©7 
0 5«u f i rtv;i^ l o 8«j&£^-r. 

06fcL FIR7^M1 0 8 0zTO±©7^;^#f4^-T o 

0 5*^0 6 £#mlt> f i R7^;i/^i o 8 <Dmf%mm\zmwt&, 
f i R7^;^ losfi, Bflo^^^irra. ®^©f i R7^;^m 

-£©«Hi*iT«rfis-*-3F iR7j)\,?tfmLx%$:i£mmm?z>t#\z, f 

TD M S A ^ 5 d t ifipffl 

FIR7-fMl0 8T?fck 7^;i/^#tt (^7°«) ©gE&SD»I£ft 
FIR7^J^10 8lt DMSAM«iF I R7-f^iH«<D 

fiti:^s#&sjssrs. s*w^*fe<ffla*rsfcje>fcttF i R7j )\,# 
11 
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1 0 8O«S77y hT?&ZZtim$ZL<* Sfe|B@^#H«fcoT%^T 

&ftV-&ttfflza#imt&&\zM9t£titeteltib\z* f i Ryjjv? 1 o 

m tBHbT, FIR7^fJ^10 8©5^yy« (k 0 > k x > k 2 , 
k 3 , k 4 ) S3^y» <k 0 , k 14 k 2 ) lc&3 0 

^^y«©SfiS^5»&3^tbT, ^&#£»TF I R7^M 
1 0 8<Dyj)l>?®&%Z¥-ffi±\zmm?&t, Wrtl/rCffilt^g 

(SCI 0) 

a,ct'=r(cos0 ± /sin0) 
J3,j3'=.i(cos0±;sin0) 

F I R7^fM 1 0 8CDW1 SI lTf^SiSnS. 
(Si 1) 

2 4 (1 - az" 1 )(1 - pz~ 1 )(1 - a'z" 1 )(1 - p'z" 1 ) 

S 1 0 43«fctfS 1 1 fcSd^T, FIR7^;^10 8©^7 7*6&jOTfHS 

ns (Si 2#i) . 
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(SCI 2) 

Ko =k 4 - 1 f 

2 + 2(- + r)cos8 + 4cos 2 6 + r a +— 
r r 

2(- + r)cos9 

k 1 =k 3 - - [ r 

2 + 2(- + r)cos8 + 4cos a e + r 2 + — 
r r 

4cos 2 Q+r 2 +4- 

k 2 _ — 

2 + 2(- + r)cos8 + 4cos 2 8 + r 2 +— 

«oHz©^>iii^^ i o o ©y-r 

±SBOjfO**#CJ;oTF IR7^M10 8©#y:/MteU 
(r, 0) B*ft&2fc«5-rc£#™£fe3. 
H7«, F I R7-fMl 0 8C07^;^#tttDMSAMCDffit©M^S^ 
Steffi r£^U ffl^^-To MSI 0 0ONAI40. 8 5, 

^t-AOS*«4 0 5 nmT&3. 

fcD, DMSAMOtWl!*SS^I:, SWfftbtil&FIR7^ 

S&tfefcF I R7-fJ^l?ii8. 2%tr^rz t 
-Tftte-B, *5fi^<0«O»IBlOF 0 8tt, f *©F I R7 

I R7^^1 0 8«DMSAM0fi^/jNt^^cfc5{C7^;l/^<73#tt^b 
13 
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7^;^io8®*#ttftwfirrs. -rfct^, *5fi^<o3feSfio»ffii*ctt, x^ 

-fcjgZH^TWt^-S'OfcfcF I R7^jl/^ 1 0 8(D#tt&M^bt§©^ 

0 = 0 ©±1£-Tt>, ir&ilKWtnH DMSAMjWft/JxtfcS. 
T, = 0 t r ©*SMWt5 £ tlCfc^T, FIR7-fJ^O#tS+ 

(SCI 3) JC^TSSftS. 
K13) 

k 0 = k 4 — - 

6 + 2(2 + r) + r 2 +4 
r r 2 

2(; + r) 

ki=k 3 = -J - 

6 + 2(I + r) + r 2 + -I 
r r 2 

4 + 1r 2 +4- 
lc = r 

2 i r 

6 + 2(" + r) + r 2 +~ 

§^t{'J:oT, F lRyj)V#l 0 8©!f#fe£&£T#3 0 *fc, FIR7^ 

<fi*^ST?££. Irlt DMSAM©tej&t9S&ETF2:&3 0. 2 1^r^ 

0. 2 7©feSt1-S2:t^ «kOMS;U> (H7#flB) c 
13 8(4, F I R 7 w 1 0 8 ©M««£5rr<, 

fttttt, FIR7^;^10 8©lMMt^t, FIR7^MO^D 
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y£M&f&0i/2£iT?gLTv>5. mmt. mm [dB] 

fc3fl*T?*S. B4ggl0 0tanH 0. 2 1^r^0. 2 7£iS5tfcT«fc3fc 
1 2^^y«^aiJW«21ifcd;oT, DMSAMOIW 

S. F I R7^J^ 1 0 8 0WffiTOttB8*»^fi«fciWIS^3W&, «OF 
1 ©f?£=gg 1 0 0 fcitlf*, -£©#14«sd &nSIB®JS#:© 

*ffiia©safio^iBnrtt, 0 = 0/0. 2i^r^o. 27011^ 

«M»1 1 y7mt*Wl®h, DMSAM®€#fc/J\te$^trtt£ffllC 

fit r m r ^flsSnfeftiHrttDMS AM©S/J^^SnS©T 

3&frlf££5S0ffi© 0 IZtfLX, DMS AM©&/J\ffi£3tHl r SjI&nJtgT&S., 
EClfflWMl 1 Z^rCDMItSilia^T, F I R7/f 

$>®imwm &m>m® iz » wss^odmsa m w# & n, ^ia \z 

£U, ® 1 ~EI 8 LT, #|PJ©^MtfM 1 08£g@ 1 0 0 £M 

#l£^©«©^il 1 Tffct* W-STWte7^H«§ft§ 
F IR7^;^1 0 8msT, DMSAMO^«DMSAM0g)gfite#tr«J: 

^fe^^snfeiifflrt-eF 1 R7^r;^i 0 8©7-f;^«R*iWbjt. 

-7j, *%^©«©?f^2Tte, F I R7 4)ls?<D74)\,$%kWiL<Dmmmm* 
15 
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m 9 ii, *^0^0HJS0 W 2 OS 2 0 0 CMSSt, HI 9 fcS^T, 

m i c^sn*s48B i o o tm-<Dm&mmz\m--<Dmm^*ttL, % 
m^mmz o o %?47sa i o i £j? A^ti&dsanws. 

2 0 0&, P IN^:*- HI 0 2t, yUT>yi0 3i, /Vf/IX 7 
104i, ;^7-7DWU7>fMl0 5i, MS»2 5 0 i£#ty„ 
ffM£e@2 5 0{3u ^y-f>T>^l 0 6ts A/D3WWl0 7t/ 
10 FIR7^;^9 0 1i, PLL109i, t*^blg^ll0<^ DMSAM 
Willi, LMSflJ«9 0 2h *yrm&fHIK89 0 3£££tr. 
HlOtt, FIR7^M9 0 1©M^f„ 

FIR7-fM901tt, 5ffl©^5/^ft^Tf 5. F I R7^fM 9 0 1 05 
"PO^y^fi, $v?$& Ck 0 , k n k 2 , k 3 , k 4 ) S^r-TS. 
15 I9^@10MIT, FIR7^^9O10»|f||[:P|t5 ) 

LMS$!I|«9 0 2IJ, DMSAMttfflSl 1 l«t5DMSAM« 
/>H*r*<t5H, LMSi£fc«koT, F I R7^M 9 0 l<D&y7tt&. (k 0 , 
ki> k 2 , k 3 , k 4 ) $S0P*r«. OicO, LMS«gg9 0 2te, FIR7 
-f;^9 0 1©^^S (k 0 , k x , k 2 , k,, k 4 ) £M#!E§tTS d 
20 LMSffrJ«9 0 2&, SWCF IR7^M9 0 l©^77"«lfflU 

D M S AMttrtJS* £ fc * J; 5 fc* y ^ffiftSftCT TOM ffl&Wim 

©MSfrScitfc.k^T, f i R7-fM 9 o lvmmmmzmcrz&s 

fc, ?y7'm$k (k 0 , k x , k 2 , k 3 , k 4 ) 

25 4Sn&i^FIR7-fM9 0 1l:WTO7» (k 0 , k^ k 2 , 
k 3 , k 4 ) ©$5ffl£:fcj&5. XM/Xfi, F^r/cDg&ffsBffcSS^'f 

16 



WO 2005/031743 



PCT/JP2004/0 14711 



*y7*ft (k 0 , k x , k 2 , k 3 , k 4 ) ©WIOT£^s6T&< 9 F5K7*© 

7« (k 0 , k t , k 2 , k 3 , k 4 ) $WT5 0 Lfe^T, FIR7^fM 

^©^m, S£g«2 0 0tt, ^|5(S^£raLT^tcWTt5o 
^»0»I12(DS4S12 0 0H 0 0 tffit, F I R 

7^;i^9 o i(D7j)i>?ft^mmm%<Dm\zmMv-&wt>, dmsa 

Ote, fi^«&ff©f¥#re£5 0 

R_h, ei i ~0 1 o £#hlt> ^mmmomm 1 ^j=^«<d« 2 £ 

«S2 5 0^ r^y^jl,7^J^§ii&|?tfilj {'MjftU FI R7^ 
21 OSSfclJF I R7^J^9 0 1# r^y^«tjSDTW&7^;^U 
>^1"57^j^j t:MU DMSAMMl 1 lifi ry try yjf-gn 
fcfg^«^^T, fH^©p c !iM^M-r5&Je)©^^^ffi-r5^Hi^j \ztt 
fSU MMW 1 1 2£fcKLMSSJ»JB9 0 2 45«t^y7 , ffiStfMS9 0 

T?r^jV7-f ©* >y y°»ttmw't%m , mm \z$mt%o 

&v>. ±^bfe#^is©^WB^n5Pio^ -ssfc^v 
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SAM (Seuenced Amplitude Ma r g i n) AM 
ER (Seuenced Amplitude Margin Error) T 

*BSW«SAMT**S*£fcH:, 0ff*i£ TI£S© 1 0 0 DMSAM^tfJ^ 
1 1 1 SfcfcDMSAMfcttiSl lltfn, SAM&tH&fcff*. 

ffi«#SAMERT!*5J»£fctt, 0S*tf, BS-MlOOfcfc, DMSAMt 
Ml 1 lfcJjDAT, SfcttDMSAM&tfitll 1 1 te#*T, S AMER^ffl 
3§»*_5 0 SAMER&fflggte, t^h'MW©«/lX(D^hU^^i# 

l 1 0 0 tt, flIAtf, DMSAMMDMSA 

SKT> HI, H4*±tfB9£«HbT, M©^0ii©S^llO 
is 
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DMSAM^fflggl 1 ltt, DMSAMV©MrS§DMSAMMt§ 

DM s am Y<Dwmm t d mi n t ^imwog® 

¥^©S^|g^gg4 0 5«, DMSAMVCDTOft£d m[n i:<D^£&tij 

TOy-f>T>yi0 6fcffiA-r*. WW>7>yi0 6lt DMSAMI 

^>7>7"10 6tt, DMSAMV©¥$tt#d Bln teiST*<«k3IC, B£ff 
^©iRBafWIp-r*. feT, VMS AMV<D¥i%m$d mi JZ~$ctZ>£5\z 
t£&©*§ fgftffflU D %>, DMSAM^g/Js^^-SJ:5ic^«|fT 
#?PJICD»M«, «0»a»j;^l 5«SftDMSAMttSft# 

dmsam^ mmm>ib<DS£%}momzm^x^ n&m^amm&mmLx^^^ 

A-K*i7£V7h?;c7£fc£oT^£ftTfcJ;^. A-K£x7fc«fco 
T^ii$n§±J^Tfe, V7N!>x7fcJ:oT^$n5®^fe, A-^x 
7£77 h'JxytiaoT^ns^Tfe, *^SK©l¥M31^ff £ft 
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